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(71) We, British Cellophane Limited, 
a British Company, of Bath Road, Bridg- 
water, Somerset, do hereby declare the in- 
vention, for which we pray that a patent 

5 may be granted to us, and the method by 
which it is to be performed, to be par- 
ticularly described in and by the following 
statement: — 
This invention is concerned with heat-seal- 

10 ing apparatus and, in particular, with appara- 
tus for forming' continuous heat-seals in a 
travelling film. 

In the manufacture of filled sealed pack- 
ages formed from flexible heat-sealable sheet 

15 wrapping material by a continuous process, it 
is well-known to draw a continuous sheet 
of the wrapping material over a former to 
bring the sheet into the form of a tube with 
the longitudinal edge margins in an over- 

20 lapping relationship and then forming a con- 
tinuous longitudinal heat-seal along the over- 
lap. The tube is next heat-sealed transversely 
at spaced positions along the tube, goods 
being inserted in the tube between each heat- 

25 sealing operation, and individual sealed pack- 
ages are separated from the tube by cutting 
through the transverse heat-seals. Examples 
of suitable sheet wrapping materials are heat- 
seal coated cellulose film, polyethylene film, 

30 heat-seal coated polypropylene film, poly- 
vinyl chloride, copolymers of vinyl chloride, 
and copolymers of vinylidene chloride. 

A common method for forming the longi- 
tudinal seal at the overlap of the tube-form- 

35 ing packaging material is to cause the over- 
lapping edge margins to pass between a base 
plate known as the "anvil" which may be 
covered with a silicon-rubber coating or 
sleeve, and a heated sealer bar which is 

40 pressed against the anvil and which is known 
as a heated "shoe". 

This sealing apparatus is quite satisfactory 
for many wrapping materials but difficulties 
are experienced with some plastics films, for 

45 example, heat-seal coated polypropylene film, 
which under the conditions of heat and drag 
when passing between the shoe and the anvil, 
tend to shrink in the direction of travel of 



the film causing transverse wrinkles. Unde- 
sirable drag marks are formed upon the film 50 
surface and the wrinkles cause undesirable 
breaks to be formed in the heat-seal. 

Sealing the overlap of heat-sealable wrap- 
ping material wrapped around packages by 
directing one or more jets or streams of 55 
heated air or gas onto the overlap has been 
described in British Patent Specification No. 
713,662. This sealing method has the dis- 
advantages of uneven sealing due to the dif- 
ficulties in maintaining the conditions con- 60 
stant. Further, since the air passing from the 
nozzles enters a low pressure zone, high 
velocity jets are required to provide the neces- 
sary sealing pressure at the overlap. This 
necessitates the provision of large volumes of 65 
heated air and as a consequence, the operat- 
ing costs are high. 

The present invention is concerned with an 
improved heat-sealing apparatus in which the 
above-mentioned problems are substantially 70 
eliminated. 

According to the present invention there is 
provided a heat-sealing apparatus for form- 
ing a continuous heat-seal between at least 
two overlapping portions of a travelling heat- 75 
sealable sheet wrapping material, which ap- 
paratus comprises a base plate over which 
the overlapping portions of the sheet wrap- 
ping material are drawn, an air chamber 
placed opposite the base plate with an outlet 80 
facing the base plate for maintaining an air- 
cushion between the air chamber and the 
sheet material passing over the base plate, 
an air supply means for supplying air under 
pressure to the chamber and a heater for 85 
heating the air supplied to the chamber to a 
temperature above the heat-sealing tempera- 
ture of the sheet wrapping material, the gap 
between the air chamber and the base plate 
through which air escapes from the air- 90 
cushion to the atmosphere being of such 
dimensions that it provides the principal re- 
striction to flow of air in the path between 
the air supply means and the atmosphere. 

By means of the apparatus of the invention, 95 
the overlapping portions of the travelling 
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sheet material passing over the has: plate 
are smoothly pressed together by the air 
cushion maintained between the air chamber 
and the base plate and are heat-sealed by 
5 the h:at contained within the air cushion. 
The friction applied to the travelling sheet 
material is at a minimum and thus wrinkling 
and friction lines due to drag are substanti- 
ally eliminated. The width of the heat-se2l 

10 is "determined by the width of ihe air-cushion 
which, in turn is determined by the width 
of the air-chamber. 

The gap between the air chamber and the 
base plate is preferably as small as is practic- 

15 able to permit the 'smooth travel of the 
wrapping material through the gap and yet 
provide the maximum restriction to escape 
of air from the air-cushton maintained in the 
gap. In practice, a convenient size for the 

20 sap is within the range between 0.0005 and 
0.010 inch. 

In one form of the invention the air cham- 
ber is a box having as the outlet one open 
side which faces the base plate. Heated air 

25 supplied to the chamber under pressure 
escapes to atmosphere through the gap be- 
tween the edges of the open side and the 
base plate and due to this restriction forms 
between the chamber and the base plate a 

30 high pressure heated air-cushion. 

On passing two portions of heat-scalable 
wrapping material between the base plate 
and the chamber, the overlapping portions 
are pressed firmly together by the air-cushion 

35 and arc heat-seafed by hear maintained with- 
in the cushion. 

Since the major restriction to the flow of 
air from the air supply means to the atmos- 
phere occurs beyond the air-cushion, the prcs- 

40 sure of the air in the air-cushion is sub- 
stantially that of the supply and is adequate 
for sealing pressure without the necessity to 
use high velocities as in the prior art. Con- 
sequentlv, the air flow required is low com- 

45 pared with prior art practice with a conse- 
quent saving in cost of the supply of air 
and of heat. 

In u modified form of the invention. I he 
side of the air chamber which faces the base 

50 plate is closed except for a row of apertures 
or slots or a single slot in line with the 
direction of travel of the sheet wrapping 
material which are considerably larger than 
the gap between the chamber and^ the base 

55 plate so that restriction to flow of air through 
the apertures or slots is small compared 
with the restriction offered by the gap. In 
practice, the apertures or slots arc of the 
order of 0.25 inch in width. By the use of 

60 apertures or slots as the outlet of the air 
chamber, a sharply defined heat-seal can be 
obtained. . 

The air chamber may be conveniently fed 
with air under pressure from a compressor, 

65 for example, at a pressure in the range be- 



tween 0.5 to 30 pounds per square inch 
depending on the particular application and 
the air may be heated by passing through a 
heat-exchanger. The air-cushion may be 
further heated by maintaining the air cham- 70 
ber at an elevated temperature. Still further, 
the base plate may be heated to reduce 
cooling in the sealing zone to a minimum. 

The apparatus is particularly useful in the 
formation of a longitudinal seal along the 75 
overlapping edges of a travelling sheet which 
has been shaped to form a tube. 

The invention also includes a method for 
forming a heat-seal between at least two 
overlapping portions of a travelling heat- 80 
sealable sheet wrapping material comprising 
drawing the overlapping portions of sheet 
wrapping material between a base plate and 
an air chamber and submitting the over- 
lapping portions to a heated air-cushion main- 85 
tained between the air chamber and the sheet 
wrapping material at such a temperature and 
pressure that the overlapping portions of 
sheet wrapping material are pressed together 
against the back plate and are fused together, 90 
heated air being supplied to the cushion 
through the air chamber and the pressure of 
the air-cushion being maintained by restrict- 
ing the flow of air from the air-cushion to 
the atmosphere by the provision of a gap of 95 
width between 0.0005 and 0.010 inch between 
the air chamber and the base plate. 

A specific heat-seal apparatus constructed 
in accordance with the invention will now 
be described with reference to the drawings 100 
filed with the Provisional Specification, in 
which : 

Figure 1 is a front elevation, partly dia- 
grammatic and partly in section, of a pack- 
aging machine employing the heat-seal ap- 105 
para'tus ; 

Figure 2 is an enlargement of a section 
of part of Figure 1 through line A — A; 

Figure 3 is a perspective view of part of 
Figure 1; < 110 

Figure 4 is a perspective view of a modi- 
lied form of the part shown in Figure 3; 

Figure 5 is a perspective view of another 
modified form of the part shown in Figure 
3; and 115 

Figure 6 is a perspective view of still 
another modified form of the part. 

Referring to Figures 1, 2 and 3 a con- 
tinuous sheet 1 of flexible heat-sealable wrap- 
ping material (for example, heat-seal coated 120 
oriented polypropylene film) about 0.001 inch 
in thickness is drawn from a supply roll 2 
over two guide rolls 3, 4 and around the 
upper edge 5 of a tube-forming former 6 
which shapes the sheet 1 into the form of 125 
a tube 1' with overlapping edge margins 7, 
8. The overlapping margins 7, 8 on leaving 
the former 6 pass along a base plate 9 (Fig- 
ure 2) consisting of a metal strip 10 sus- 
pended within the former 6 and covered with 130 
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a silicone rubber sleeve 11. Opposite to the 
base plate 9 is fixed an air chamber 12 hav- 
ing an open side 13 facing the plate 9. A 
gap 14 formed between the edge 15 of the 

5 chamber 12 and the plate 9 is about 0.005 
inch, to permit the margins 7, 8 of the sheet 
1 to pass freely through. The chamber 12 
is supplied with air at a pressure of 25 
pounds per square inch from a compressor 

10 16 by way of a pipe 17, an electric heater 
18 and a second pipe 19. The air is heated 
by the heater 18 to a temperature higher 
than the heat-seal temperature of the sheet 
1 and passes out of the chamber 12 to 

15 atmosphere by way of the gap 14. 

Due to the resistance offered by the gap 
14 to the escape of air to the atmosphere, 
an air-cushion at a pressure of about 13 
pounds per square inch is created between the 

20 air chamber and the overlapping margins 7, 
8 of the sheet 1 which presses the over- 
lapping margins firmly against each other 
and against the base plate 9. Further since 
the air is heated above the heat-seal tem- 

25 perature, the surfaces of the margins 7, 8 
fuse and form a smooth continuous heat- 
seal 20. 

Since the friction of the sheet 1 over the 
plate 9 is very small, substantially no drag 

30 marks are introduced into the sheet 1 and 
any shrinkage is accommodated by the sheet 
1 without wrinkling. 

The sealed sheet 1 now a tube V is drawn 
downwardly away from the plate 9 by re- 

35 ciprocating heat-seal/cutter jaws 21, 22 in a 
conventional manner. The tube V is trans- 
versely sealed and cut by the jaws 21, 22 
at bag length intervals around goods 23 which 
are introduced into the tube 1' at suitable 

40 intervals. 

In Figure 4 is shown a modified form of 
chamber 12 in which the side 13 is closed 
except for a series of holes 24 which are 
0.25 inch in diameter. In a further modified 

45 form of chamber 12 as shown in Figure 5 
the holes 24 are replaced by slots 25 which 
are 0.25 inch in width. Further, in Figure 
6 a still further modified form of chamber 
12 has a single ouriet slot 26 which is 0.25 

50 inch in width. 

Whereas the invention has been described 
with reference to a tube-forming packaging 
apparatus, it will be understood that the in- 
vention can also be applied to heat-sealing 

55 two separate travelling sheets together along 
a strip where edges of the sheets overlap. 

WHAT WE CLAIM IS: — 
1. A heat-sealing apparatus for forming a 
continuous heat-seal between at least two 
60 overlapping portions of a travelling heat-seal- 
able sheet wrapping material, which appara- 
tus comprises a base plate over which over- 
lapping portions of the sheet wrapping 
material are drawn, an air chamber placed 



opposite the base plate with an outlet facing 65 
the base plate for maintaining an air-cushion 
between the air chamber and the sheet 
material passing over the base plate, an air 
supply means for supplying air under pres- 
sure to the chamber and a heater for heating 70 
the air supplied to the chamber to a tem- 
perature above the heat-sealing temperature 
of the sheet wrapping material, the gap be- 
tween the air chamber and the base plate 
through which air escapes from the air- 75 
cushion to the atmosphere being of such di- 
mensions that it provides the principal re- 
striction to flow of air in the path between the 
air supply means and the atmosphere. 

2. A heat-sealing apparatus as claimed in 80 
claim 1 in which the gap between the air 
chamber and the base plate through which 

air escapes from the air-cushion to the atmos- 
phere is within the range between 0.0005 and 
0.010 inch. . 85 

3. A heat-sealing apparatus as claimed m 
claim 1 or 2 in which the air-chamber is a 
box having as the outlet one open side which 
faces the base plate. 

4. A heat-sealing apparatus as claimed in 90 
.claim 1 or 2 in which the side of the air 
chamber which faces the base plate is closed 
except for a row of apertures or slots or a 
single slot in line with the direction of travel 

of the sheet wrapping material which are 95 
considerably larger than the gap between the 
chamber and the base plate so that the re- 
striction to flow of air through the apertures 
or slots is small compared with the restriction 
offered by the gap. 100 

5. A heat-sealing apparatus as claimed in 
claim 4 in which the apertures or slots are of 
the order of 0.25 inch in width. 

6. A heat-sealing apparatus as claimed in 

any one of the preceding claims in which 105 
the air-supply means is a compressor which is 
capable of feeding air to the air-chamber at 
a pressure in the range between 0.5 to 30 
pounds per square inch. 

7. A heat-sealing apparatus as claimed in no 
any one of the preceding claims in which 

the air-chamber and/or the base plate may 
be heated to reduce cooling in the sealing 
zone to a rninimum. 

8. A heat-sealing apparatus as claimed in 115 
claim 1 substantially as hereinbefore des- 
cribed with reference to Figures 1, 2 and 3 

or Figure 4, Figure 5 or Figure 6 of the 
drawings filed with the Provisional Specifica- 
tion. 120 

9. A tube-forming apparatus for forming 
a sheet wrapping material into a tube in- 
corporating a heat-sealing apparatus as 
claimed in any one of the preceding claims. 

10. A method for forming a heat-seal be- 125 
tween at least two overlapping portions of 

a travelling heat-sealable sheet wrapping 
material comprising drawing the overlapping 
portions of sheet wrapping material between 
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a base plate and an air chamber and sub- 
mitting the overlapping portions to a heated 
air-cushion maintained between the air cham- 
ber and the sheet wrapping material at such 

5 a temperature and pressure that the over- 
lapping portions of sheet wrapping material 
are pressed together against the back plate 
and are fused together, heated air being 
supplied to the cushion through the air cham- 

10 ber and the pressure of the air cushion being 
maintained by restricting the flow of air 
from the air cushion to the atmosphere by 
the provision of a gap of width between 
0.0005 and 0.010 inch between the air cham- 

15 ber and the base plate. 

11. A method as claimed in claim 10 in 
which the heat-sealable sheet wrapping 



material is heat-seal coated polypropylene 
film. 

12. A method as claimed in claim 10 sub- 20 
stantially as hereinbefore described specific- 
ally. 

13. A method of manufacturing filled 
sealed packages in which a travelling heat- 
sealable sheet wrapping material is heat- 25 
sealed using apparatus as claimed in any one 

of claims 1 to 8 or by a method as claimed 
in any one of claims 10 to 12. 

14. A filled sealed package when manu- 
factured by a method as claimed in claim 30 
13. 



BOULT, WADE & TENNANT. 
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